Roles of neuropeptide Y and noradrenaline in sympathetic neurotransmission to the thoracic vena cava and aorta of guinea-pigs.
The roles of neuropeptide Y (NPY) and noradrenaline (NA) in sympathetic neurotransmission to large arteries and veins were studied in vitro using the thoracic portions of the aorta and inferior vena cava from guinea-pigs. Both vessels are densely innervated by axons containing NA and NPY. Repetitive transmural stimulation at 2-30 Hz produced contractions of the aorta, which were abolished by prazosin. NPY did not have significant postsynaptic or presynaptic effects on vascular tone of the aorta. Transmural stimulation of the vena cava produced long-lasting contractions which were enhanced by alpha- and beta-adrenoceptor antagonists, and were blocked by guanethidine. Precontracted venae cavae responded to sympathetic stimulation with beta-adrenoceptor-mediated relaxation, followed by contraction. alpha-Adrenoceptor blockade delayed the onset of neurogenic contractions. NPY was a potent contractile agent of the vena cava (EC50 approximately 1.5 x 10(-8) M). A high concentration (3 x 10(-6) M) of NPY, or the specific NPY Y1 receptor agonist, [Leu31, Pro34]NPY, caused parallel, and reversible, desensitization of contractions produced by sympathetic nerve stimulation, and by low concentrations of exogenous NPY. This provides good evidence that NPY is the mediator of the non-adrenergic sympathetic contractions of the vena cava. Furthermore, these results demonstrate that differential location or coupling of postsynaptic receptors for NA and NPY in the aorta and vena cava, leads to differential participation by these substances in sympathetic vasomotor responses. This is likely to be related to the different functions of these two parts of the systemic circulation.